(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP1 177 954 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

06.02.2002 Builetin 2002/06 

(21) Application number: 00902883.8 

(22) Date of filing: 09.02.2000 



(51) lntCl7: B60R 22/38 

(86) International application nunnber: 
PCT/JPOO/00719 

(87) International publication number: 

WO 00/61405 (19.10.2000 Gazette 2000/42) 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL FT SE 

(30) Priority: 09.04.1999 JP 10263599 

(71) Applicant: KabushikI Kaisha 
Tokal-Ril(a-Oenki-Seisakusho 
Niwa-gun, Aichi-ken 480-0195 (JP) 



(72) Inventors: 

• ASAGIRi, Katsuki, 

K.K. Tokai-Rlka-Denkl-Seisakusho 
Niwa-gun, Aichi 480-0195 (JP) 

• SUMIYASHIKI, Akira, 

KK Tokal-Rlka-Denkl-Selsakusho 
Niwa-gun, Aichi 480-0195 (JP) 

(74) Representative: Popp, Eugen, Dr. et ai 

MIEISSNER, BOLTE & PARTNER Postfach 86 06 
24 

81633 Munchen (DE) 



(54) WEBBING WINDER 



LU 



(57) Tliere Is provided a webbing take-up device of 
which weight can be reduced while maintaining lock 
strength. A single lock plate 42 which Is engaged with 
an internal gear ratchet 38 at the time of sudden decel- 
eration of a vehicle is held in an accommodating portion 
40 fonned in a holding portion 24C of a base lock 24. At 
the time of sudden deceleration of a vehicle, the lock 
plate 42 is moved by being guided in a guide hole 50 of 
a V gear 46 and is engaged with the internal gear ratchet 
38. Further, reaction force generated in the above-de- 
scribed engagement is utilized and the holding portion 
24C of the base lock 24 is caused to contact by pressure 
the internal gear ratchet 3B and the base lock 24 plas- 
tically deforms and is thereby engaged with the internal 
gear ratchet 38. Accordingly, with the internal gear 
ratchet 38, a locked state is obtained at two facing loca- 
tions in a radial direction. In addition, since only one lock 
plate 42 Is used, the weight of the device can be reduced 
while maintaining the lock strength thereof. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a webbing 
take-up device equipped with locking means which pre- 
vents rotation of a winding shaft in a direction in which 
a webbing is pulled out at the tinne of sudden decelera- 
tion of a vehicle. 

CONVENTIONAL TECHNOLOGY 

[0002] Fig. 9 schematically shows a locking structure 
of a conventional webbing take-up device 160. As illus- 
trated in this figure, the webbing take-up device 150 in- 
cludes a frame 1 52 and the frame 1 52 is fixed to the side 
of a vehicle body. An internal gear ratchet 1 56 is formed 
in a leg plate 154 which is one of leg plates provided in 
the frame 152. At the side of an inner periphery of the 
internal gear ratchet 156, a pair of lock plates 15B and 
160 each having a substantially crescent-shaped plate 
are disposed in such a manner as to be substantially 
point-symmetrical about the center of the internal gear 
ratchet 156. Locking teeth 158A and 160A are fornied 
respectively in portions of outer peripheries of the lock 
plates 1 58 and 1 60 and face a ratchet gear 1 56A of the 
internal gear ratchet 156. 

[0003] Further, engagement concave portions 162 

and 164 are formed respectively in intermediate por- 
tions of the pair of lock plates 158 and 160, and a 
branched portion 1 66A of a winding shaft 1 66 projecting 
from an axial core portion of the Internal gear ratchet 
156 is disposed in the engagement concave portions 
162 and 164. 

[0004] Moreover, a V gear 168 rotating by following 
the winding shaft 1 66 is provided at a position adjacent 
to the internal gear ratchet 156. Lock teeth 168A are 
formed in the outer periphery of the V gear 1 68, and four 
guide holes 170 and 172 are fonned substantially at 
ends of an axial core portion of the V gear 168, A pair 
of projections 158B projecting from the lock plate 158 
and a pair of projections 160B projecting from the lock 
plate 160 are Inserted respectively in the guide holes 
1 70 and the guide holes 1 72. 

[0005] According to the above-described structure, 
when sudden deceleration of a vehicle Is detected by 
an acceleration sensor (not shown), a pawl of a sensor 
lever of the acceleration sensor is engaged with the lock 
tooth 1 68A of the V gear 1 68 to thereby prevent rotation 
of the V gear 168 In a direction In which a webbing is 
pulled out. For this reason, relative rotation is caused 
between the winding shaft 166 which is about to rotate 
In the direction in which the webbing is pulled out due 
to webbing tension generated by inertia movement of a 
vehicle occupant, and the V gear 1 68 which is prevented 
from rotating in the direction in which the webbing is 
pulled out. For this reason, the projections 158B and 
1 608 are guided by the guide holes 1 70 and 1 72 of the 



V gear 168 (so as to respectively move in the guide 
holes 170 and 172), and the pair of lock plates 158 and 
160 are moved in directions apart from each other to 
allow the lock teeth 158A and 160A to be engaged with 
5 the ratchet gear 156A of the internal gear ratchet 156. 
As a result, as illustrated in Fig. 9, the rotation of the 
winding shaft 166 in the direction in which the webbing 
is pulled out is prevented and the webbing take-up de- 
vice is thereby placed in a locked state. 

10 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0006] The above-described locking structure con- 
ventionally used widely Is provided to maintain lock 
15 strength by using two lock plates 1 58 and 1 60. However, 
the number of parts increases for the reason that the 
two lock plates 158 and 160 are used, and an increase 
in the weight of the webbing take-up device 1 50 Is there- 
by caused. 

DISCLOSURE OF THE INVENTION 

[0007] In view of the above-described facts, an object 
of the present invention Is to provide a webbing take-up 
device of which weight can be reduced with lock 
strength thereof being maintained. 
[0008] A present invention recited in claim 1 is a web- 
bing take-up device comprising a frame supported at the 
side of a vehicle body, a winding shaft rotatably support- 
ed by the frame and taking up a vehicle occupant-re- 
straining webbing, and locking means for preventing ro- 
tation of the winding shaft In a direction in which the web- 
bing is pulled out at the time of sudden deceleration of 
a vehicle, the locking means including: a first lock por- 
tion disposed coaxially with the winding shaft and rotat- 
ing by following the winding shaft, the first lock portion 
being prevented from rotating in a direction in which the 
webbing is pulled out at the time of sudden deceleration 
of the vehicle; a second lock portion disposed coaxially 
with the winding shaft and rotating integrally with the 
winding shaft, the second lock portion causing relative 
rotation between the first lock portion and the second 
lock portion when rotation of the first lock portion In the 
direction in which the webbing is pulled out is prevented; 
a third lock portion which is held by the second lock por- 
tion In such a manner as to be movable In a first direc- 
tion, and when the relative rotation between the first and 
second lock portions is caused, which moves in the first 
direction, the third lock portion being comprised of a sin- 
gle component having lock teeth; a fourth lock portion 
provided in the frame and having lock teeth which are 
engaged with the lock teeth of the third lock portion when 
the third lock portion moves in the first direction; and a 
guide portion which, when the lock teeth of the third lock 
portion is engaged with the lock teeth of the fourth lock 
portion, utilizes reaction force generated by engage- 
ment between the lock teeth of the fourth lock portion 
and the lock teeth of the third lock portion so as to dis- 
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place a predetermined portion of the second locl( portion 
in a direction in wliich tlie second locl< portion moves 
ciose to a predetemriined portion of the fourth lock por- 
tion, thereby allowing engagement between the prede- 
tennined portion of the second lock portion and the pre- 
determined portion of the fourth locl< portion, wherein 
the first direction is that in which the loci< teeth of the 
third lock portion moves close to the lock teeth of the 
fourth lock portion. 

[0009] A present invention recited in claim 2 is a web- 
bing take-up device according to claim 1 , wherein the 
predetermined portion of the fourth lock portion Is a por- 
tion provided substantially symmetrical with an engag- 
ing portion of the fourth lock portion engaged with the 
lock teeth of the third lock portion with respect to a ro- 
tational axis of the second lock portion, and the prede- 
termined portion of the second lock portion Is provided 
to face the predetemnined portion of the fourth lock por- 
tion. 

[001 0] A present invention recited in claim 3 is a web- 
bing take-up device according to claim 1, wherein the 
third lock portion is held by a holding portion fonned in 
the second lock portion, the holding portion having a 
wide portion, and includes a protruding portion extend- 
ing In a second direction at one end thereof and lock 
teeth at another end thereof, a dimension of the wide 
portion in the second direction is substantially equal to 
an overall dimension of a dimension of the protruding 
portion in the second direction and a dimension of the 
one end in the second direction, and the second direc- 
tion Is substantially perpendicular to the first direction. 
[0011] A present Invention recited In claim 4 is a web- 
bing take-up device according to claim 1 , wherein the 
guide portion includes a bearing portion for supporting 
the second lock portion, and when the bearing portion 
deforms due to the reaction force, the guide portion al- 
lows the predetemnined portion of the second lock por- 
tion to be engaged with the predetennined portion of the 
fourth lock portion. 

[001 2] A present invention recited in claim 5 is a web- 
bing take-up device according to claim 1 , wherein each 
strength of the third lock portion and the fourth lock por- 
tion Is greater than that of the second lock portion, and 
when the lock teeth of the third lock portion are engaged 
with the lock teeth of the fourth lock portion, the prede- 
tennined portion of the second lock portion plastically 
deforms so as to be engaged with the predetennined 
portion of the fourth lock portion. 
[001 3] According to the present invention, at the time 
of sudden deceleration of a vehicle, the first lock portion 
disposed coaxially with the winding shaft and rotating 
by following the winding shaft is prevented from rotating 
in the direction in which the webbing is pulled out. On 
the other hand, the second lock portion disposed coax- 
ially with the winding shaft (the second lock portion is 
preferably plastically defomnable) rotates integrally with 
the winding shaft, and therefore, the second lock portion 
is about to rotate together with the winding shaft in the 



direction In which the webbing is pulled out due to a ten- 
sion acting on the webbing, which Is caused by inertia 
movement of a vehicle occupant. Accordingly, relative 
rotation Is caused between the first lock portion and the 
5 second lock portion. When the relative rotation Is 
caused between the first and second lock portions, the 
third lock portion comprised of a single component and 
held by the second lock portion in such a manner as to 
be movable in the first direction (that is, substantially in 
10 a radial direction of the second lock portion) moves in 
the first direction. As a result, the lock teeth (preferably 
having high strength) of the third lock portion are en- 
gaged with the lock teeth (also preferably having high 
strength) of the fourth lock portion provided in the frame. 
15 Accordingly, the rotation of the winding shaft in the di- 
rection in which the webbing is pulled out is prevented 
and a so-called locked state is obtained. 
[001 4] Further, In the present invention, by utilizing re- 
action force generated when the lock teeth of the third 
lock portion are engaged with the lock teeth of the fourth 
lock portion , another engagement state can be obtained 
by the guide portion. Namely, when the lock teeth of the 
third lock portion are engaged with the lock teeth of the 
fourth lock portion, guide portion utilizes reaction force 
generated by engagement between the lock teeth of the 
fourth lock portion and the lock teeth of the third lock 
portion so as to displace a predetermined portion of the 
second lock portion in a direction in which the second 
lock portion moves ciose to a predetermined portion of 
the fourth lock portion. Further, due to the predeter- 
mined portion of the second lock portion being prefera- 
bly defomried plastically, the predetermined portion of 
the second lock portion is directly engaged with the pre- 
detemnined portion of the fourth lock portion. As a result, 
a locked state is obtained based on two facing positions 
in the radial direction of the second lock portion, and 
therefore, sufficient lock strength can be maintained. 
[0015] Moreover, in the present invention, a lock por- 
tion which is a movable member (that is, the third lock 
portion) is, as described above, fonned as a single com- 
ponent, and therefore, the number of parts can be re- 
duced. Accordingly, as compared with the conventional 
structure in which two lock plates are used, the weight 
of the webbing take-up device can also be reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] 

Fig. 1 1s a longitudinal cross sectional view showing 
an overall structure of a webbing take-up device ac- 
cording to an embodiment of the present invention. 
Fig. 2 is a side view showing the webbing take-up 
device according to the embodiment of the present 
invention in an unlocked state. 
Fig. 3 is a side view showing the webbing take-up 
device according to the embodiment of the present 
invention in a locked state. 
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Fig. 4 is a front view of a torsion shaft shown in Fig. 
1. 

Fig. 5 is a side view of a base locl< shown in Fig. 1 . 
Fig. 6 is a front view of a lock piate shown in Fig. 1 . 
Fig. 7 is a front view of a V gear shown in Fig. 1 . 
Fig. 8 is a side view of an acceleration sensor not 
shown In Fig. 1. 

Fig. 9 is a side view which schematically shows a 
locking structure of a conventional webbing take-up 
device. 

BEST MODE FOR IMPLEMENTING THE INVENTION 

[001 7] A description will be hereinafter given of a web- 
bing take-up device 10 according to an embodiment of 
the present invention with reference to Figs. 1 to 8. 
[0018] First, a spool 12 of the webbing take-up device 
10 and a structure of parts integrated therewith will be 
described. Next, a locking structure which is a principal 
portion of the embodiment of the present invention will 
be described. 

[Spool 12 and structure of parts integrated therewith] 

[001 9] Fig. 1 shows a longitudinal cross section which 
shows an overall structure of the webbing take-up de- 
vice 10 according to the embodiment of the present in- 
vention. As Illustrated In this figure, the webbing take- 
up device 10 includes a frame 14 having a substantially 
U-shaped configuration when seen from the top, and the 
frame 1 4 is fixed to the side of a vehicle body. The frame 
14 includes a first leg plate 16 and a second leg plate 
1 8 extending therefrom parallel with each other. A spool 
12 serving as a "winding shaft" fomned by die casting is 
supported rotatably between the first leg plate 16 and 
the second leg plate 18. 

[0020] The spool 1 2 is comprised of a cylindrical spool 
shaft 12A having an axial core portion, and a pair of 
flange portions which are each formed substantially in 
the shape of a hollow circular plate at each of both ends 
of the spool shaft 1 2A (a flange portion disposed at the 
side of the first leg plate 16 will be hereinafter referred 
to as "first flange portion 128" and a flange portion dis- 
posed at the side of the second leg plate 1 8 will be here- 
inafter referred to as "second flange portion 12C"), and 
the spool 1 2 has, as a whole, a substantially hourglass- 
shaped configuration. 

[0021] A shaft insertion hole 20 is formed in the axial 
core portion of thespool shaft 1 2A. A base lock receiving 
portion 22 of which diameter Is larger than a hole diam- 
eter of a central portion of the shaft insertion hole 20 is 
provided in the shaft insertion hole 20 at the side of the 
first flange portion 1 2B, and Is formed so as to be coaxial 
with the shaft insertion hole 20. The base lock receiving 
portion 22 is comprised of a main body 22A formed by 
the most part thereof, and an end portion 228 of which 
diameter is larger than the main body 22A. 
[0022] A base lock 24 sen/ing as "second lock portion" 



formed by die casting is mounted in the base lock re- 
ceiving portion 22 in a state of being prevented from 
coming out from the base lock receiving portion 22. The 
base lock 24 is mounted in such a manner that after in- 
5 sertion of the base lock 24 into the base lock receiving 
portion 22, a stopper {not shown), serving as a come- 
out preventing member, which has a substantially U- 
shaped configuration when seen from the front is 
pressed therein from a direction perpendicular to the ax- 
to iai line. Further, In the present embodiment, the base 
lock 24 is manufactured by die casting, but there is not 
necessarily need to use the die casting. As is clear from 
an operation and effects, which will be described later, 
it suffices that the base lock 24 may be formed of a ma- 
15 terial which, when the base lock 24 contacts by pressure 
ratchet teeth 38A at the time of sudden deceleration of 
a vehicle, can be engaged with the ratchet teeth 38A 
due to plastic deformation thereof. 
[0023] The base lock 24 is fomned in the shape of a 
cylinder of which outer peripheral diameter varies along 
the axial direction thereof. The base lock 24 Is com- 
prised of a base portion 24A fitted into the main body 
22A of the base lock receiving portion 22, an intemrtedi- 
ate portion 248 of which diameter is larger than an outer 
peripheral diameter of the base portion 24A and which 
is fitted into the end portion 228 of the base lock receiv- 
ing portion 22, and a holding portion 240 of which diam- 
eter is larger than an outer peripheral diameter of the 
intermediate portion 248 and which is disposed in con- 
tact with an outer side surface of the first flange portion 
128. Further, an engagement hole 26 in the shape of a 
hexagon hole is formed in a portion of the axial core por- 
tion of the base lock 24, other than an outer end of the 
axial core portion (which end is located at the side of the 
holding portion 240 in the axial core portion of the base 
lock 24). Moreover, a small hole 28 of which diameter is 
smaller than the hole diameter of the engagement hole 
26 is formed at the outer end of the axial core portion in 
such a manner as to communicate with the engagement 
hole 26. 

[0024] A sleeve receiving portion 30 of which diame- 
ter is larger than a hole diameter of the central portion 
of the shaft Insertion hole 20 Is formed in the shaft in- 
sertion hole 20 of the spool shaft 1 2A at the side of the 
second flange portion 12C. A female spline is formed in 
an Inner periphery of the sleeve receiving portion 30, 
and a sleeve 34 is fitted in the sleeve receiving portion 
30. The sleeve 34 is formed in such a manner that a 
male spline is formed in the outer periphery thereof and 
an engagement hole 32 in the shape of a hexagon hole 
is formed in an axial core portion thereof. An inner end 
of urging means (power spring) for rotating and urging 
the spool 1 2 In a direction in which the webbing is taken 
up is engaged and fastened to an end of the sleeve 34 
via an adapter (not shown). Further, the sleeve 34 hav- 
ing the above-described structure is one of parts of a 
pretensioner for rotating the spool 12 instantaneously 
with sudden deceleration of a vehicle. 
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[0025] The above-described base lock 24 and sleeve 
34 are connected with each other by a torsion shaft 36. 
As also Illustrated in Fig. 4, the torsion shaft 36 is com- 
prised of a shaft portion 36A which forms a principal por- 
tion thereof, a hexagonal head portion 36B formed at 
one end of the shaft portion 36A, a hexagonal engaging 
portion 36C fonned at another end of the shaft portion 
36A, a small diameter portion 36D extending from an 
end of an axial core portion of the engaging portion 36C 
so as to be coaxial with the shaft portion 36A, a gear 
holding portion 36E extending from the small diameter 
portion 36D so as to be coaxial with the shaft portion 
36A, and an end portion 35F extending from the gear 
holding portion 36E In such a manner as to be coaxial 
with the shaft portion 36A and having a key formed 
therein. The gear holding portion 36E further includes a 
tapered portion of which diameter is gradually reduced 
along an axial direction of the shaft, a diameter- reduced 
portion of which diameter is smaller than that of the small 
diameter portion 36D, and a diameter-enlarged portion 
of which diameter is larger than the diameter-reduced 
portion. Referring again to Fig. 1 , the head portion 36B 
of the torsion shaft 36 is fitted In the hexagon hole- 
shaped engagement hole 32 formed in the sleeve 34 
and the engaging portion 36C of the torsion shaft 36 is 
fitted in the hexagon hole-shaped engagement hole 26 
formed in the base lock 24. As a result, the torsion shaft 
36 is integrated with the spool shaft 12A via the base 
lock 24 and the sleeve 34. The torsion shaft 36 having 
the above-described structure is a principal component 
of a force limiter which, when a webbing tension having 
a predetennined value or more acts on the spool 12 at 
the time of sudden deceleration of a vehicle, is distorted 
and defomns so as to absorb energy. 

[Locking structure] 

[0026] As illustrated in Fig. 2 and also in Fig. 3, an 
internal gear ratchet 38 serving as a "fourth lock portion" 
is fomned by punching in an upper portion of the first leg 
portion 16 of the frame 14. Ratchet teeth 38A, which 
serve as "lock teeth", of the internal gear ratchet 38 are 
set so as to have a high strength. 
[0027] The holding portion 24C of the base lock 24 is 
disposed at an inner side of the Internal gear ratchet 38. 
The small diameter portion 36D of the torsion shaft 36 
Is inserted in the above-described small hole 28 formed 
at the end of the axial core portion of the holding portion 
24C. A concave accommodating portion 40 (see Figs. 
2, 3, and 5) fonned around the small hole 28 substan- 
tially in the shape of an arc along the outer periphery of 
the holding portion 24C is formed at the front side of the 
holding portion 24C {at an end of the holding portion 24C 
at the right side on the paper of Fig. 1 ). One end 40D of 
the accommodating portion 40 is closed and the other 
end Is opened. The other end 40F of the accommodat- 
ing portion 40 of the holding portion 24C in the base lock 
24 is chamfered so as not to prevent engagement be- 



tween a lock plate 42 with the internal gear ratchet 38, 
which will be described later. The accommodating por- 
tion 40 accommodates the lock plate 42 (see Figs. 2, 3, 
and 6) serving as a single "third lock portion" having a 
5 substantially arc-shaped plate based on the shape of 
the accommodating portion 40. Further, a thin-walled 
lock cover 44 having the shape of a circular plate Is 
mounted at an outer surface of the holding portion 24C 
of the base lock 24 in a state of stopping rotating so as 
10 to prevent falling of the lock plate 42. 

[0028] As illustrated in Fig. 6 and the like, the lock 
plate 42 is comprised of a metallic plate main body 42A 
formed as a substantially arc-shaped plate, a rectangu- 
lar protruding portion 42B extending from one end of the 
15 plate main body 42A substantially in a radial direction of 
the arc, that is, in a direction perpendicular to the plate 
main body 42A, namely, in a direction in which the lock 
plate 42 moves, high-strength lock teeth 42C formed In 
the outer periphery of the other end of the plate main 
body 42A and meshing with the ratchet teeth 38A of the 
internal gear ratchet 38 in the first leg plate 16, and a 
guide pin 42D formed to be upright from the other end 
of the plate main body 42A. An overall dimension of a 
transverse dimension of the plate main body 42A and a 
length extending from the plate main body 42A of the 
protruding portion 42B schematically coincides with a 
transverse dimension of a wide portion 40A (see Figs. 
2 and 3) of the accommodating portion 40 of the base 
lock 24. The "transverse dimension" mentioned above 
is a dimension in a direction in which the protruding por- 
tion 42 B is protruded. 

[0029] A substantially circular plate-shaped V gear 46 
serving as "first lock portion" of which diameter is larger 
than that of the base lock 24 is disposed adjacent to the 
base lock 24. As also illustrated in Fig. 7, a cylindrical 
boss 48 is fonned at an axial core portion of the V gear 
46 and is supported so as to rotate by following the gear 
holding portion 36E of the torsion shaft 36. Further, a 
substantially V-shaped guide hole 50 is formed in the V 
gear 46 and the guide pin 42D made upright on the lock 
plate 42 is inserted in the guide hole 50. Moreover, lock 
teeth 46A are formed In the outer periphery of the V gear 
46 so as to be integrated with the V gear 46. 
[0030] A well-known VSIR acceleration sensor 52 
shown in Fig. 8 is disposed below the V gear 46. In Fig. 
1 , the acceleration sensor 52 Is not shown. At the time 
of sudden deceleration of a vehicle, a ball 54 of the ac- 
celeration sensor 52 rolls on a sensor housing 56 to 
swing a sensor lever 58, and a lock pawl 58A of the sen- 
sor lever 58 is engaged with the lock tooth 46A of the V 
gear 46. 

[0031] Returning to Fig. 1, the above-described ac- 
celeration sensor 52 Is held by a sensor holder 60 made 
of resin and serving as a "guide portion". A sensor cover 
62 made of resin and having a shape similar to that of 
the sensor holder 60 is disposed at the outer side of the 
sensor holder 60. The sensor holder 60 and the sensor 
cover 62 are integrated and fixed to the first leg plate 1 6 
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of the frame 14. A short cylindrical boss 60A is formed 
at the axial core portion of the sensor holder 60 integrally 
with the sensor holder 60. The boss 60A supports the 
end portion 36F of the torsion shaft 36. Namely, the sen- 
sor holder 60 is allowed to function as a bearing of the 
torsion shaft 36. In this sense, the sensor holder 60 is 
an element which can be used as "bearing member" or 
"supporting member in a broad sense. Further, from the 
another standpoint, the sensor holder 60 can also be 
used as "holding member" or "cover member". 
[0032] Internal teeth are formed integrally in the inner 
periphery of the above-described sensor holder 60 in 
such a manner as to be engageable with a WSIR pawl 
(not shown) supported by the above-described V gear 
46. 

[0033] Next, an operation and effects of the present 
embodiment will be described. 
[0034] When a tongue plate (not shown) through 
which a webbing passes is engaged with a buckle de- 
vice (not shown) by a vehicle occupant, the webbing Is 
pulled out from the spool 12 against urging force of a 
power spring. The vehicle occupant is brought into a 
state in which the webbing of a three-point type seat belt 
apparatus is applied thereto. Namely, a webbing be- 
tween a shoulder anchor (not shown) disposed above a 
center pillar and the tongue plate becomes a shoulder- 
side webbing, and a webbing between the tongue plate 
and the buckle device becomes a lap-side webbing. 
[0035] In a case in which a vehicle is caused to travel 
in the above-described state, at the time of sudden de- 
celeration of the vehicle, a pretensioner (not shown) op- 
erates and the spool 12 Is instantaneously rotated via 
the sleeve 34 In the direction In which the webbing is 
taken up. Simultaneously, the state of sudden deceler- 
ation of the vehicle Is detected by the acceleration sen- 
sor 52. In other words, the ball 54 of the acceleration 
sensor 52 rolls on the sensor housing 56 to allow the 
sensor lever 58 to swing. As a result, the lock pawl 58A 
of the sensor lever 58 is engaged with the lock tooth 46A 
of the V gear 46 and the rotation of the V gear 46 in the 
direction in which the webbing is pulled out Is prevented. 
[0036] On the other hand, the spool 1 2 is about to ro- 
tate In the direction In which the webbing is pulled out 
due to a webbing tension caused by inertia movement 
of a vehicle occupant. Accordingly, relative rotation is 
caused between the spool 12 which is about to rotate In 
the direction in which the webbing is pulled out, and the 
V gear 46 which is prevented from rotating in the direc- 
tion in which the webbing is pulled out. When the relative 
rotation is caused between the spool 12 and the V gear 
46, as can be seen from the comparison of Figs. 2 and 
3, the guide pin 42D of the lock plate 42 held in the ac- 
commodating portion 40 fomried In the holding portion 
24C of the base lock 24 is guided by the guide hole 50 
of the V gear 46 (that is, the guide pin 42D moves within 
the guide hole 50), the lock plate 42 Is moved outward 
substantially in a radial direction of the base lock 24. 
Namely, the lock plate 42 is moved in a direction to which 



the lock teeth 42C of the lock plate 42 move close to the 
ratchet teeth. As a result, the lock teeth 42C of the lock 
plate 42 are engaged with the ratchet teeth 38A of the 
internal gear ratchet 38 provided in the first leg plate 1 6 
5 of the frame 14. 

[0037] When the lock teeth 42C of the lock plate 42 
are engaged with the ratchet teeth 38A of the internal 
gear ratchet 38, reaction force caused by the engage- 
ment acts on the holding portion 24C of the base lock 
24. The reaction force Is caused by engagement be- 
tween the high-strength lock teeth 42C and the high- 
strength ratchet teeth 38A at the time of sudden decel- 
eration of a vehicle, and therefore, it becomes a consid- 
erably large force. Accordingly, the reaction force natu- 
rally acts on the torsion shaft 36 passing through the 
axial core portion of the base lock 24. Further, the end 
portion 36F of the torsion shaft 36 is supported by the 
boss 60A of the sensor holder 60 made of resin, and 
therefore, the reaction force acts on the boss 60 A of the 
sensor holder 60 from the end portion 36F of the torsion 
shaft 36, and the boss 60A of the sensor holder 60 elas- 
tically deforms in the direction in which the reaction force 
acts, that Is, in the direction opposite to that in which the 
lock plate 42 is engaged with the ratchet teeth 38A (the 
direction indicated by arrow P in Fig. 3). As a result, a 
portion of the outer periphery of the holding portion 24C 
of the base lock 24 (a region enclosed by the line indi- 
cated by arrow P in Fig. 3) is strongly pressed on the 
ratchet teeth 38A of the internal gear ratchet 38 of the 
frame 14. The base lock 24 is formed by die casting and 
is made of a relatively soft material. Accordingly, when 
the ratchet teeth 38A contacts by pressure the base lock 
24, thebaselock24 plastically deforms so that the ratch- 
et teeth 3BA bite therein, thereby causing the portion of 
the outer periphery of the holding portion 24C to be di- 
rectly engaged with the ratchet teeth 38A. As a result, 
In the present embodiment, a locked state is obtained 
based on two facing positions In the radial direction of 
the holding portion 24C (the internal gear ratchet 38), 
and therefore, sufficient lock strength can be main- 
tained. 

[0038] Further, in the present embodiment, the 
above-described operation and effects can be obtained 
by using a single lock plate 42, and therefore, the 
number of parts can be reduced. As a result, as com- 
pared with a conventional structure in which two lock 
plates are used, the weight of the webbing take-up de- 
vice 10 can be reduced. 

[0039] Moreover, in the present embodiment, the 
overall dimension of the transverse dimension of the 
plate main body 42A In the lock plate 42 and the extend- 
ing length of the protruding portion 42B is set so as to 
substantially coincide with the transverse dimension of 
the wide portion 40A (see Fig. 2) of the accommodating 
portion 40 of the holding portion 24C of the base lock 
24. Therefore, the lock teeth 42C of the lock plate 42 
and the ratchet teeth 38A of the internal gear ratchet 38 
can reliably be engaged with one another. Namely, dur- 
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ing operation of the locking means, the lock plate 42 
moves until the protruding portion 42B abuts against an 
indented portion 40B of the accommodating portion 40 
(the indented portion 40B functions as a stopper for the 
lock plate 42), but it is possible to prevent the actual lo- 
cus of movement of the lock plate 42 from deviating from 
a predetermined locus of movement due to the pres- 
ence of the protruding portion 428. In other words, it is 
possible to prevent occurrence of rotational displace- 
ment of the lock plate 42 In an undesirable direction, 
which leads to deficiency in the engagement between 
the lock teeth 42C (movable teeth) of the lock plate 42 
and the ratchet teeth 3BA (fixed teeth) of the internal 
gear ratchet 38. As a result, according to the present 
embodiment, at the time of sudden deceleration of a ve- 
hicle, the lock teeth 42C of the single lock plate 42 and 
the ratchet teeth 38A of the internal gear ratchet 38 can 
reliably be engaged with one another. Further, it Is also 
possible to prevent Insufficient lock strength which Is 
caused by the deficiency in the engagement. This is of 
important significance in the locking structure of the 
present invention having a single lock plate 42 to be en- 
gaged with the Internal gear ratchet 38. 
[0040] In the present embodiment, the present inven- 
tion is applied to the webbing take-up device 10 
equipped with a pretensioner and a force limiter, but is 
not limited to the same. The present invention can also 
be applied to various types of webbing take-up device. 
[0041] Further, in the present embodiment, the inter- 
nal gear ratchet 38 is fomned by punching on the first 
leg plate 16 of the frame 14, but the present invention 
Is not limited to the same. An internal gear ratchet wheel 
may be fixed, as another component, to the first leg plate 
16. 

EFFECT OF INVENTION 

[0042] As described above, a webbing take-up device 
recited in claim 1 of the present invention Is structured 
by comprising a frame supported at the side of a vehicle 
body, a winding shaft rotatably supported by the frame 
and taking up a vehicle occupant-restraining webbing, 
and locking means for preventing rotation of the winding 
shaft in a direction in which the webbing is pulied out at 
the time of sudden deceleration of a vehicle, wherein 
the locking means includes: a first lock portion disposed 
coaxially with the winding shaft and rotating by following 
the winding shaft, the first lock portion being prevented 
from rotating in a direction in which the webbing is pulled 
out at the time of sudden deceleration of the vehicle; a 
second lock portion disposed coaxially with the winding 
shaft and rotating integrally with the winding shaft, the 
second lock portion causing relative rotation between 
the first lock portion and the second lock portion when 
rotation of the first lock portion in the direction in which 
the webbing is pulled out is prevented; a third lock por- 
tion which is held by the second lock portion in such a 
manner as to be movable in a first direction, and when 



the relative rotation between the first and second lock 
portions is caused, which moves in the first direction, 
the third lock portion being comprised of a single com- 
ponent having lock teeth; a fourth lock portion provided 
5 In the frame and having lock teeth which are engaged 
with the lock teeth of the third lock portion when the third 
lock portion moves in the first direction; and a guide por- 
tion which, when the lock teeth of the third lock portion 
Is engaged with the lock teeth of the fourth lock portion, 
10 utilizes reaction force generated by engagement be- 
tween the lock teeth of the fourth lock portion and the 
lock teeth of the third lock portion so as to displace a 
predetermined portion of the second lock portion in a 
direction in which the second lock portion moves close 
f5 to a predetemnined portion of the fourth lock portion, 
thereby allowing engagement between the predeter- 
mined portion of the second lock portion and the prede- 
tennlned portion of the fourth lock portion, wherein the 
first direction is that In which the lock teeth of the third 
20 lock portion moves close to the lock teeth of the fourth 
lock portion. Accordingly, the present invention has an 
excellent effect that the weight of the device can be re- 
duced while maintaining lock strength. 



1 . A webbing take-up device comprising a frame sup- 
ported at the side of a vehicle body, a winding shaft 

30 rotatably supported by the frame and taking up a 
vehicle occupant-restraining webbing, and locking 
means for preventing rotation of the winding shaft 
in a direction in which the webbing is pulled out at 
the time of sudden deceleration of a vehicle, 

35 said locking means Including: 

a first lock portion disposed coaxially with the 
winding shaft and rotating by following the 
winding shaft, said first lock portion being pre- 
^0 vented from rotating in a direction in which the 

webbing is pulled out at the time of sudden de- 
celeration of the vehicle; 
a second lock portion disposed coaxially with 
the winding shaft and rotating integrally with the 
^5 winding shaft, said second lock portion causing 

relative rotation between said first lock portion 
and said second lock portion when rotation of 
said first lock portion in the direction in which 
the webbing is pulled out is prevented; 
so a third lock portion which Is held by said second 

lock portion in such a manner as to be movable 
In a first direction, and when the relative rotation 
between said first and second lock portions is 
caused, which moves in the first direction, said 
S5 third lock portion being comprised of a single 

component having lock teeth; 
a fourth lock portion provided in the frame and 
having lock teeth which are engaged with the 
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lock teeth of said third lock portion when said 
third lock portion moves in the first direction; 
and 

a guide portion which, when the lock teeth of 
said third lock portion is engaged with the lock 5 
teeth of saidfourth lock portion, utilizes reaction 
force generated by engagement between the 
lock teeth of said fourth lock portion and the 
lock teeth of said third lock portion so as to dis- 
place a predetemfilned portion of said second io 
lock portion in a direction in which said second 
lock portion moves close to a predetermined 
portion of said fourth lock portion, thereby al- 
lowing engagement between the predeter- 
mined portion of said second lock portion and is 
the predetermined portion of said fourth lock 
portion, 

wherein the first direction Is that in which the 
lock teeth of said third lock portion moves close 
to the lock teeth of said fourth lock portion. 20 

2. A webbing take-up device according to claim 1, 
wherein the predetermined portion of said fourth 
lock portion is a portion provided substantially sym- 
metrical with an engaging portion of said fourth lock 25 
portion engaged with the lock teeth of said third lock 
portion with respect to a rotational axis of said sec- 
ond lock portion, and 

the predetermined portion of said second lock 30 
portion is provided to face the predetermined 
portion of said fourth lock portion. 

3. A webbing take-up device according to claim 1, 
wherein said third lock portion is held by a holding 35 
portion formed in said second lock portion, the hold- 
ing portion having a wide portion, and includes a 
protruding portion extending In a second direction 

at one end thereof and lock teeth at another end 
thereof, 40 

a dimension of the wide portion in the second 
direction is substantially equal to an overall di- 
mension of a dimension of the protruding por- 
tion in the second direction and a dimension of 
the one end In the second direction, and 
the second direction is substantially perpendic- 
ular to the first direction. 

4. A webbing take-up device according to claim 1, 50 
wherein said guide portion includes a bearing por- 
tion for supporting said second lock portion, and 

when the bearing portion deforms due to the re- 
action force, said guide portion allows the pre- ss 
determined portion of said second lock portion 
to be engaged with the predetermined portion 
of said fourth lock portion. 



5. A webbing take-up device according to claim 1, 
wherein each strength of said third lock portion and 
said fourth lock portion is greater than that of said 
second lock portion, and when the lock teeth of said 
third lock portion are engaged with the lock teeth of 
said fourth lock portion, the predetennined portion 
of said second lock portion plastically deforms so 
as to be engaged with the predetennined portion of 
said fourth lock portion. 
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FIG. 3 
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FIG. 5 
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FIG. 6 
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